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PROBLEM TO BE SOLVED: To improve the positioning control of a head by multiplexing the servo mark 
information, and to increase the detection margin. 

SOLUTION: As to the storage device such as a magnetic disk device, etc., positionally controlling a 
head 14 by demodulating positional informations 36 recorded on servo frames 28 which are arranged on 
the medium 10 in the circumferential direction keeping same spaces, plural servo mark informations 30, 
32 are recorded at the beginning position of the servo frames 28, and the plural servo mark informations 
30, 32 are detected among reading signals of the servo frames 28 by a servo mark detecting circuit 20, 
then the servo mark detecting signal to give the reference position for demodulating the positional 
information 36 is outputted. 



Inventor(s): 
Applicant(s): 



IZUMITANI YASUNORI 
FUJITSU LTD 



Abstract 



Data supplied from the esp@cenet database - 12 



to) 



O9)0#HftfW (JP) 



<!2> 2? H 4$ 1* ^ <A) 



#^11-3574 

(43)&H B ¥f£ll*p(1999) 1 £ 6 B 







F I 


/■*» 1 1 O 01 /lA 

Gl IB Zl/10 




G l l B 21/10 E 






»*«<Bgc6 OL 12 H) 




*&S¥9- 154887 


(71)ffleA 000005223 








(22)tBKH 


¥JBS9^(1997)6^12B 


i^;iim;ii«Sru«t»igK±/>Bf4Tg i# 

































(54) [^©fil*] aai6SBS.e/-eog2igjK^ 

(57) 

fclh- ** 7 U- A 2 8 ££g $ fifcffiBflWR 3 6 £ fSP 

«IS^1f-^V-^fflfffi3 0.32 SriEfiU If-*-? 
-^«iajlIIK2 0{cJ;oT-9---i<7U-A2 8tfOSSJXfi 
^0(f*»4>aSR<?51f-#V-^flHB3 0, 3 2^^tUL 



(A) 



•9— #7 Alt* 



8*0 3'2 







-7-9 





2 r 



(B) 



n_TLnJTj_nJiJi^ 



: 4T : <T : 4T J 4T 



: 4T : 4T : iT 1 4T • 



(C) 



















! 

[ 






| 
j 










; 






4T : 4T 


8T 


m +*. 

8T : 



(2) 



*HH¥ 11-3574 



fz~y~—#7 is— a. izmiz ixtz&mffim zmm t t ^ y 

«s<iM£-5-;t § -t-*-?- ? mmm^ z fttti -9-- 
«. 

c tf 2 ] !i*JB i le^oie^g^Mv ^x , 
s. 

£iemu 

[ mtm* ] if ss« i smcoszwrnizm ^x , 

Hufe-9--*v-^^ajiHiss«. frie-^-^^^-A*^ 
m**?-ywmb (Ty-^mm LKmaiz. firie^-* - 

[ffl#JH6] na*l»ltra-IBIIBtcffi«$n3t-9^#7 

im&-r&?-#-?-i?imk lx. *»<w-jkv- 

?tfffB£f5#i Lfc CI fc Wit -f Sieit&tt. 
[000 1] 



\5\-%mt,zffiw.ztitzy--#y u -MzzmztitittM 

[0002] 

xmizm—fsmizmi u i— A^KJEft-f-a* 

Hl4tifi!*«01 h57?iW-^U-At|,'). 
^f'7?xi0 1 OIBBST^* 1 EWSWiafcBf 
^P H 1Pit'^--*'7 U-A 1 0 2 £MScffi»L-0^„ 
[0003] 1 ~X?)V--tfy U-A102 ti^— #7 1/ 

104^7 F&tf U >^ti $g 10 5 SIX 2 ffl-^-* 
y^-^ftfflHf-jJO^-Vtf^gtiffBl 0 6**IE 
HSflT^S. If— ? 1 0 4ti. -^--+C7U-A 

i o 2<v&&wz&^&mm<iLm&^-tmmx'frK> , 

-9--*--?-^ 1 0 4<7)8?ai{iS£^l t Lfc&*g7c?-y 
^cotf^Ffcii?. ^ y F&l^y^'tffgl 0 5S. 

^Mtfffg i o 6<7>frmGimt:BmLxy-xffi&t:m 
m-?&£oizi,x\,i&. 

[0004] 

[ %mmm l j: 3 1 -t h mm. 3 l^l^*^ . 

#7U- AftKif— #v— 
^* { l-oL^IB#*5iXTfc^-r. L^t>-9"-^v-^(i 

^-tfyu-Aftco^-fffit&X'V-tfv-fZm 

«wts l -c^-.-jt'o .y ^ -r $ x £ mr*itmtf*>->K . 

[0005] ^7t, 1 OtfO-^— ^71^-A|*lt-9--d<V 

u-j*<7)®.w.m m<oie L^mmtf^imt* 0 , mi m. 

^ -y H ^{ia^SiJffli^'T^ =Sr < =flr h fSMtffo o . 
[0006] *mili. Z\<7)± 5 *PIHjjS(c**T*$ 
*ufct«DT\ ^-tfv-^ff^S-^fiYkLT^ y K^tt 

[0007 ] 

mx-foh. *-r**swtt. 01 (a> <oidc, «*i 

0c0PJffl*i«!HcHHaRltcSaS*ut"9-— #7 u-a 2 
8fcE»3ftfcfiBB«*3 6 £«iBUT^ y F 1 4 £{5 

[0008] dco J: 5 «rE«aBBfco#3(sS6B^fc:Ar>T 



(3) isam 1-3574 



i?tt$g3o, 32$:ie»t. rmttimmzj: 

■f7-7fi3 0, 3 2£&iiiLT{5gftMS3 6£fI§)I| 

[0009] «it<7)-9--^-^fflf63 0, 32tU 
fi. 01 (B) coi^. |BI— co^-yJSim^siB-t 

ft. zcom-s. y-tf-?-7mm®$m. -v-^yu- 
y-Tfiv-rmmmm*. *r-*y u-^hm^ l 

t. -r-X^-fm&m^liiJj-t&iolzLXijJ; 
[0010] t^&O-F-tf-?-;? tiffg i Lxm$k?) 

w&m&te. mi^-ymmmtax'^a^tz^ 
^ajft-fHraj^-c-^ft. 

[0011] «R<0»Sr4l>--dfv-^««i: LXli. 
k-^l^-^ffi^J (+4T, -4T, +4T, -4 
8T5r^O|g2/'N°^-y|E^J ( + 8T, +8T) Srffiffl 

tffaJLL, J: DWHMeSr-N-y F&aeSW>W»a«'PS ft. 
[00 12] *fc«SWtt. RflarfllfcH-IHHteBKI 
W fcE» $ JufcttSfflBfi £«W LT 
^•y H^{5ffi*^W-rftl£1tga^ie^fri LT. 

^co4>*^esit?g2-aitrft«6^s^«?aj-rft^ 

-7««fc3SH*>*S-fcEtfc:$rft. 
[00 133 

l¥ffle>mm<?)J&m] 02tt#«^ffi«8H«o:/n -y 



CfcUT. ffl£fcf2t&7)^-f 4 1 o#xt°y 

1 2t,z& *) — 5©«)K-C[aW6T# ft «* ? iciEB 

^ixTfco. a^f-(x?s!*i ocoiaisatc^tuvc 
m 1 6xmmztiz>u-? vm.coT?**jL—?0)9iSSi 

ttl0«h77? Sr««ft*|Slte»» LTffiS8W>"C* 
ft J: 3fcLTV>ft. 

[0014]\y HTv-by/'J 4 lA^ZMAyy^'f 
ft . £O3Sife»^i^-*ffi?-;K^*0ifc: t ft t 
fiT ^ft . 

[0015]M KTyfeyyi» -f 1 4<D'J-K'v>y K 

tc j: osi^ajsn^ u - Kft-§-E 1 i±y—m§m®m 1 

Jj-x^tU VCMl 6«0^IW^j: 0±{5^g*^<7)T^ 

-tft. 

[0016] -^-^ipihiss 1 8«{aaflH8«oaswfe:jt 

d -y ^ (cS^v^fgPIfi-i-E 2 UTIf-sKv 
-^^tBlHl8&2 0(cai^L.T^ft. -y-^v-iy^ttiH] 
8S2 Oli^-dffiSiigjftl 83&»4>OfiaHg#E 2(C»^ 

^r. ^mh>tiJ^->m\^m^,vx^---^-9 

«ttii«^-E3Srai^-rft. 

[00 1 7] *^BH(cJ>-,x(±. «JRf<X?««clO 
<W-.-K7 U-A(c2-oiO-9--,-Ktt$g5rieil LTfe 0 . 
i <r> 2 o<w- v- ^ tW ffitca-cf v if — ? o 
^tbSrflo . sK7 i^-jMcien-rft 2o«t-,if7 

Gtrntoiw-yBtmi: 2-iimt m 

-^^tfJ0S§2O(i 

© 2 owf?- >-id?ij<7)v ^-ra^-^r&aai Lit t # 

(3. -<f-**-7-^^tH«-^E3?:ai^'rft. 4fc»Srft 
t ^ - >Bffl $r 2 of 2» LT ^ ft v « , P^r 

ft - t-RLtZt* d< ^ &iti 

ft^-E3^ai^-rft. 

[0018] Ml:, P=5rft^-y|e?iJS:ieiitJt^- 

t O-gcSr^tB Lfc fc # (c-f-^-^^aifi-vE 3 £ 
tb^J-f-ft ±3(cLTt>«kV^ if---K^-^^tB[Hg§2 0 
A^O^-^v-?1$jtJft-tE3U:. 
K2 2^^.t>itTV^ft. t-^>?y^|slB2 2li < 
U~A«EI^*1't-^y- Ifl-^-E 4 



(4) 



fflS¥ 1 1 -3574 



npMM&l&X-th t. MPU24A0U23{:J:§^ 

? w&.x~*r— x-t)*7-s? 2 2frt*<w—xy— bm 

[00 19] i<?)«®T'«1WW-#V-^«!£lSfi-f-E 

3tf%htiht. -9--tfy-}-ft^E4£3-7U mm 

fcM P U 2 4 J: 9 ftO-fl--*? U'-AcoBBtttiaSrSW) 
4-fr-;tf7U-AiaB£-5-i.SBSISJflWHs fttttolctelf 

■f44"C, •y-^ 1 7>^HIS82 2{CC3-KL.Jtffi$:^ 
O-y^tCiO^Rti'^^^VM.TV^, #<7V;y- 
rtStf^-ZK) t ft->fcfc » HI#E 4 £ 

^yLT^-tf? U-AAJBHteS-y-^flOSElK 1 8lz 

»su mm^E Krrtr—x-?- 7mfc®8&2oiztt 

[00 2 0] ZLXy—#-?-7&liit,Z£ OW*^-.* 

2 2cr>*f-tflr— hft^-E4c05T7, 5XttVIPU24A> 
£>c07 U-^IBIH*4-i & J? o -y ^»<0HQ- H *ff 

</>7®$?,2 2*^<7)+/--t'y- MS-f-E 4 jfifcj- ytcfr 
St. ^y H77-fey/'J -f 1 4*>£><oy-KfI-5|-E 1 

zm^fV'yf&m^tiftmiimiz**) „ io^raiieo 

ft^E4* i 3t7C^'i.t s dcD-9--^y-hlf^E4cO 
&WZ5-£&Zbtz%&. 

[ 0 0 2 1 ] iip*>. If-tfv-^&ffitfftkfi*:-?-- 

3<402<?5^7M;*.;7gjCfr 1 0<01 h 5 y? £1X9 ft 

T^&. i<7)l b^y^fcr&oTti. A yf7?X26 
fcfij& fc LT¥S2fF&Jfc. =f*>$&3lz9 o >y ?tfc<oraPS 

^-Z,2 8<Z>fiBf«, -{yf7 7^2 6&»eitL 
tzmm7v-y7<?>f7>?cr>iY$kmN 1 , N2, • ■ • 
NnT'gtfll,. 

[0022] -^-*"7l— A28)Wyf7y , ^26C 
StOW— #7 A 2 8 iZ-o^XJR 9 J±5 LT^-T 
J: o t . U--Mff$g 2 9 f: UT . *SKBtc*o 

TU&fflfiffltei-rss l -9--^v-^ 3 0 fc^2-9--+c 
v-^3 2£7)2-o§rK(tTl^„ Ilt-t^-?3 0 
t^2-9--^v-^3 2(i, 



a. Mtmzinm-f&miy-— #-?-7 3ows7—yt,z 

3 2CoV>-C{±^tSKBH«r*< L7t5C 

[0023]\7 KJtV^y y^ffi?E3 4J4. ^y FT 

6 lifllxtf 2ffi-9--^^^>[2ffl-9--^^*Jfi|ffl$fi 
fi?Ht<f 2ffi-9--,-K^fc*^TIi:, A, B, c, D 
<02ffl-9--7K/^-y**iei*$ixTV^. 04<i02<O 

if— ?m&2 2cr>yxD'y^mx'hh. 

^>-^[HSS2 2(C(±*^>-^ 38 t SR-F F4 0*«lg 
It^ftT^-S. ^7y^3 8{i-9--,+Cv-^^tB^E 
3 lei 0 y -fe y F S*u 'J Hr -y F i: |5]B#t;:^x 2 3 £ 0 
&<W- 7 - A 4 -CcOB^PbTbIH St -5-^.l.^n-y^Sc 
OMPU2 4icJ;^D-K<liO-b-y h?r^(t^ ?n-y? 

[0024 ] • 1 f-*'V-^^i±5fl^-E3m5lB#(CSR- 
FF40&y-feyhL, hfi^E 4 

■S. * I »^38^n-Kj|f)?n7^CLKt < J:|,^ 

^3 8lit7 bm^-E6£SR-FF4 O^ffi^L, 
;ftl:J;0SR-FF4OA«-b -y h^ixT^-^-b 

ft^-E4$r?)->"rs„ 

[0025] ZcomzV-tf-f-l'CD&LiiU.Z X 
~?-7m&m^E3Wnt>tl2>b. SR-FF40{±y 
-t-vhZtl. -9--^y-Mi#E4Sr^-7L. [SlB#^* 
W3 8«'J-fc7 htMPU24*^t- >1f7W— 

5im4W-##*7>?®S&2 2i^tsfgM1SLm<n 

MflFX'foz. 05 (a) <7)£otztimT<{X7$mcr>m 

m.**>-thb. B5 (D ) CO J: dtCMPU 2A\iZi.h 
\si?*9W&X'*r-it*}*?V9im s 2 2frt>(?)~r-#? 
-Vm^E,4tf*>-t&. ^CO«ST'05 (B)cOj;o 
tcft*jcy)-9--^7 3 6 oy - H'^'tT^n. ^ 1 V 
-it-?— 7 3 0ai>'^2t-^7-; 3 2tcS-^vC|51 
5 (C) <J!)±-3k:-9--^v-^t5iajfi#E3A»aj***L 
-St. 05 (D) <0^-^y-hft-^E4*«^7i:^ 

[0026] z.<m-is^—7fo&m&E3\mm\ l zm 

5 (E) o«J:9tc. y-#f7>f\BlV&2 2{zmtX\,-> 

h-h^V? 3 8&y-fe y h LX'&W-#yV—J*£T 

*7>Y$:mkZik&. 4^:05 (D) oy*jr— Nfi 
■^•E 4 *^ 7 1 ^rl. C kT\ *tt<o-9--d«7 U-A 3 6 

iz&v&v-tfmmttii^mmGLW&s-z. t»ti. 03 

(C^ LJt =t 0 l,Z-*r-X~?- 7 30, 3 2Ci<'\7K& 

xf is y y^isis 3 4 1 fiLEfflffi 3 6 commMihtiz . 

[0027 3 av^T-f-^fHsBttsft&^n^^ofHK 



(5) 



WIPP 1 1 -3 574 



5(d) 0>y—X7- h e 4 v l , -y--tfy v 
-a 3 b<n%mm.<nw, i -f-tfv-? 3 o&tf&2-? 

[00 28] *LT05 (C) ^-^-^^ajfl^- 
E 3#t#f>il.g> i; , dft-tcj: 905 ( D ) O-^-^y- 
hft-§-E4A^7i:^:'), |S|B#t05 {E) <7)*}?;>? 

&z/-> o >?mm 3 4 1 izmmm 3 6 nmmzfr o . ui 

C 0 0 2 9 ] II 6 (±0 3 W-tfy P-AflBB 2 9 (CK 
ftT V > 1 ^— ^30t^2 ^-^V- ?32 

WcfcoT^S. 06 (A) ami?—*-?—? 3 0t 
intC«6<JB2-9--iK'r-^ 3 2C0U- Hil^-E 2T* 
0.06 (B) iOflPfi-^-E 3WidlC. «l?n7? 
CLK<O^SrlTi:f 4fc4TOJMBT^— > l"i 
0j *4EMftOiE'r»l'9--^-^3 0*KttTV^ 

[ 0 0 3 0 ] W 2 V—tf-?- 9 3 2 teOWt t RtBtC . 
fl)H4TW-> r 0 1j ^EHI'Ji&JW-i'E 

nttth. ap*>. i^js^-comi-f-^v— i?3 os.^ 

g52-?-tf'-7-7 3 2^4>#4>ilS06 ( B ) coftpfl 
^•E3WN-^->-i^ij(i, 16 (A) cr>mitxfam&& 

7lZ-O^Xl£miJ*?->mffl r + 4T, -4T, +4 
T, -4Tj |B|«£*2-9--:tfV-?fc:oivC 
\>W,1>*?-vmy\ r + 4T, -4T, +4T, -4 

[003 1 3 07li. 06comi-9"-^'v-i?3OS.t/ 
^2-9"-+:-?-^ 3 2<7)/t^-yE5'Jt~iaffltTV^4 

T^^-><7)b'7 Me?ij^02o-t-^-^^a30ss 

2 0(cfcv , >-C^ai^/w^^'f Si^f-v— VX'th 
h. 07 (A) {iS^^D-y^t^&lTfi-f-CSiO. 
CcOlTfI^£#JS]L*:fI^**07 (B) <7)2Tfi^fc 
Cl*U::*rL07 (C) <7)J;9&4TfiWt#^*l. 
"CHS 07 (B) <r>2.Tm&<n-SL%T1**)\Z- 

RJWLT07 (C) <J54Tli#<OU^*t*aj-r*i4: 

t. 07 (d> o4T^^-yt L"C r i o j s-^au-r 

[00 3 2] -?-LT06 (B) ^lt-^?-^3 0 
ay'I2t-#'v-^ 3 2tJ5oTli, 07 (D) cr>4 
T> - > & 4 oa« L T ^ ■& - 1 frt, , 
^«^aj>»>-^->-(i rioiOlOlOj fc=5:&C:i:# 
i<O07O4T«^<?5«!aj*!ya*^Bgt*^J: 

a^. 07 (o <wmm^E3t%&4Tmm,zfo-i 

TtiL lT*^coy'-y^Sr^bTt. IEWC07 (A) 



[0 03 3] 08(i. 06O4TM"^-y^4oIB?iJL 

3 0 2 tf-Jif"?— 7 3 2 
ffi-r-S.^^co^BfliO^-^T-^^ailllSS 2 0OE1SS 

1^>-'X^4 2S:iix.S„ y7hl/y^4 2ii. 07t 
fcHT4T^?-y# r i o j T**t3tU 06 (B) CO 
Jr^tz:2OO-9--^-7-^3 0, 32li2T?rlf7H 
IH«fc^£fc 2 0««fc#W3ft4 

[0 034] y7M/y'X^4 2tCli06 (B) OfSP 
ft-f-E 2tfK)l-£tl& tmz, is? hfuy 9t LT0 
7 ( B ) CO 2 Tfi-f-co L K/l-'VCOil^T* 51 "5 9 A S V 

z>*r-xu ^y9mm22 frt><D*r-#y- vm^E 4 
&*yt%'>tztzizAjizti?>mmm^E2Z2Tm 

u H6 (B) commm^E 2omiy-x-?-7 3 0 

&l/m2V—tf'?—? 3 2 (^77-4T^tt) Sri^ 
7 hUz;X74 2{CJR03atf. 08(O^7hP^^4 

[0035] Bp-his? VWX.94 2<r)%WM<r>8^cr> 
fc' y hffi^H 1 ^^->-tS^SP4 4 a t ^ 0 , 
Tt=5r^.2b'-y hS-t>^^a08f-y MS*S**»2^ 
->18lrt»4 4bfc$r9, «, LIELV^l-y---1-:^-i7 

3 0MI2t-^7-^ 3 2^"#<3^Ui\ 0^coj; 
d 1 ^ - V^g|54 4 a & tf » 2 - V^gP 

4 4 bt^-^'ivs-^-yE^J r 1 0 1 0 1 0 1 0 j # 

[0036] isy M/yX^4 2<r)t&l^?-vmt\M 

4 4 aM08t> WUtB^i. 4 TJtKH4 6 
aco— ^TtCATl^iX'S. . 4 TJt®a54 6 acOffi^rcOA^J 
icti. 4 TSSPU-^X^ 4 8 a tc-fe -y h L£imW<?- 

l"1010101010j tfi$-Z-hi\X\^&. 4 
TJt«Ss4 6 a(±$tsHf-*-7-^cOA73*^ 2 0 
m&LtzfA 5 yiy"CtW^t. ^1VN^-V^gg44 
ac0^til^'^->'i:4 Tg^l/ y'X^4 8a cofg^y <^ 
->t<0— gC^^tB-T^i:. HW</Wi-^3rAND[HlBS 

5 0^tiJ73-r.|». 

[0037]— ^T. ^7 b]y=JX^4 2<T)W.2J^ — V 
tS*Wf4 4bfc:oV^Tt)ra«tC, 4Tifc^tS4 6bS.y : 
4TaipU-^'X^4 8b^(f^fLTt3 0. 812^^- 
Vt&lflas 4 4b cO^ffiy V-Vt4 y*A^48 
b «^y^-io&*-grt3 1 . 4 TJt«#54 6 b *>'H 
U^tily t J$rAND|l|fS5 0C ; t-r.5>. AN 
D 0SS 5 0 1 -f - ?30 StASB 2 If-^V- 

m%W,\^--^-9 3Qt%2^r-^~9 
3 2WN'^-yE^-gcL^i: -^-^y- hff 
■vE 3 Sr H K;KcA^±(f T ^- >"T S . 



(6) 



<&ffi¥l 1 -357 4 



[0 0 38] m9te*miW-#-?-7tfi}ii®S&2 0 

vmcommmx'fo o . 06OJ: o izm i -f-*v-7 

3 0&lfs&2-y-—7}i-?—3' 3 2b LT, Ht>V-yS 

<fc O K LfcZ b Z¥fWit-t& . BP*>. y7M/y'X^4 
2, 4TJtK§§4 6a, 4 6b. &lf4T*P^^ 
48a, 4 8bfcowt»iH8fcRIC.T*>&a t . 
£ A N D 0S§ 5 0 <75ft*> 0 O R ESS 5 2 LT V* & . 
■TcOfcabSI 1 -9-— #V-7 3 0W?7->-ffi?iJ#8jaiT' 
#=5r*»o^*^{±^2-9--^v-^ 3 2C0>*9—>mn 

<rtfoftrcr*r—xy— bm^E 3^1,. £ *:3S 2 -t- 
*v- 732 wf-ymfitfm&x'Z -rizm 1 

-7-7 3 o^\-^->-g;^|^aj$fi.>t*&c«. mi 
t-#v-? 3 oco^7-yffi?Uco;ftfflT^-*(i-^£ 

[0 0 3 9] i^-C06»j: dlcmi-y-^V— 730 
hS2t-*'?-7 3 2<7>#^?-yi^j<7>1$a5;M 5 

Xli4Tim?s4 6 a, 4 6b^2f-.f?-?3 2 

cQJg*?4 t;n*7— ytf'&tztitz 2 o To7-r 5 yyx-it 

H&Mt&ff**tX \^ZbX\ mi 3 0 £ 

fcti® 2 If-sKv- 7 <7) V vTix*>CV^7 - yffi^ij^ai 
Zi\X if&m- 7^ 5 ^'T^-*'? 1 '- hft^-E 3 £ 

*:x-r&£i:a*T'££. 

[0 04 0 3 IM 1 0<iS 3(0-^-^71—^^2 9C 
ISttS*^^ l Hf-^-^ 3 0tI2t-:Kv- 

7 3 2<7M.<7>mmmx*fo o . nsr&^-y'itfiii: l 

-7 3 0K-OVvai:, 06£|5IL4T;n-7->'£4oM 
T + 4T, -4T, +4T, -4Tj 

b LT^-S>. 

[00413 »:c04T<7)^-vyr€riDV>TiaSL7tS2 
-?-*'-?-7 3 2C0V^T(i. ^SK^PS£ft< L 
^8Ty\"^->-$:2-PM^-C^-S»„ ap*>m2-9--^'V- 
7 3 2<7»*? — -yWm$>*?-VW?\ r +8T, + 8 
Tj 2:3:4. ;«4TA7->'«^lt^f?- 
730t8TA^- y£M^3H2-tf— ;fv-7 3 2 5r 
Jtfie-T & i: . m 2 -f-*-?- 7 3 2 co**^tR<|£cOji] 

Mtf^ztfrt,. t&fr±x-?)mm®mtfi&< , find 

[00423 01 H401O<O»l-9--sKv-^3O* 
flWc"*- 4 TV n°7 - V b m 2 -9"- # V- 7 3 2 

aj*!uico7-f sym-h^^t. t-riai 1 <a> 

~ (D) cr>4TJ*?-ycomtiUZ^XI,£m7 bmtx- 

Z.iX\,zn\M\ 1 (E ) ^D8TCD^t^^;:o^,vt• 
^i. Ill 1 (B) c02Tfl#coL^;^<7)i:*>T* i, 5 
KBBHLTe-y M$aj£fr3.ri:T\ 01 1 (F)uoj: 
•3K8TV?7— yt LT r i 000 j &ftl}ii't&Z btiZ 



£fj£fif-301 1(B) <7>2Tm^cr>Lls<)lcr>±iiTtf 
*)iZML. 01 1 (E) <^8Tm^ff)^y^tilTim 
X'$m&$> ->X LWfQX'Z . +»48Ty^-VKjW 
&&ajv-v-y£#T^-S. 

[00433 01 2«01 0<omi^-^<V-730 t 
SI 2 7 3 2 tmteh^-yWftb LtzifrS 

<o02fiw-^v-^*aj[ii»2 ocossbbjrt**. 

^c0t>--^-7-7^aj|lim=*-5T(S, 2 0SO^7h 
]y>*;2.74 2£3TL, «ligft-f-E 2£2Tff-^<7)LP^ 
;l^coA*.T** 9 CIsJJDiLT A* ^7 h LT v>&. y7 
h U->'7.7 4 2 izm 1 -9--+CV-7 3 0&tf3S21>--;K 
v-7 3 2 C07 n .7 78JI3J 2 0 T (ffl L^-v y 71HI184 
T£*tf) ^y^bAM'ft^^i, JBl^-yfg 
*flgE4 4 a izizm 1 "9----K-7-7 3 0 SrjK?v<7— >* 
?ijri0101010j **fgjft§il. a3tg52^-^ 
*S^4 2 b Wi^2-9-— 3 2W^- >-I^iJ 

r 1 0 0 0 1 0 0 0 j ***S«i$*t7t*OB4:'a:«. . 

[00443 ^7 YVi?X?4 2comi/1?-ytmM 
4 4aH<?)8t'7 h>'^7Wl^ai73{i4TJtficf54 6cO 
— S2S61/^X7 4 8tlS^L^^N-7 

->ie?ij r 1 0 1 0 1 0 1 0 j ttmzti. mmtf-%t 

•thb AND0S5 5O(CHU'<.;Utti^^-ri>. 
7hUy'X^4 2c0^2>N°7->-telrt954 4 b*^<08 
t' y h^'7U;U£li^(±8TJt®S4 6c0-^r(CA73$ 
ix. fl!l^rOA73{c^-|»^^^X7 5 8Ti5SL^» 
^N°7-^ffi5iJ r 1 0 0 0 1 0 0 0 j bW&WtWblx 

& . mm#-&t hbs Tttusss 5 6 « . h u-^aj^j 

$rAND0SS5 OKaj^i. 

[00453 ANDd|gS5 0(i:, 4TitK^46t8T 
im^5 6cOHU^m^. HP^m 1^-^*7-7 3 0 
<?)4 TA^-y*:40M^I 1 ;N'7->'ffi?iJ# ; ^&'N" 
7->-fc— ScL. *^m2-9--^-7-7 3 2<08TVN'7 
- 2 2 ; n-7 - >ie5ij^' 8 Tiiv 7 - >- 

tc-gcL^t# % ^-^-bft^ES^^^Sit 

[00463 Mb. 4 Tit«Ss 4 6S^'8TJt®§ff5 6 
Oib«C»f^<i , ^ 7 hl^ ^ 7 4 2 tcm 1 "If - ^V- 7 
3 0S.tA'M 2-^-^—7 3 2 C0b*-/ W^-^teSrt 
SfLTt 2 0 Tft-§-<7>7 >f S >-7T'ff htl& . 0 1 3 (±0 
1 0C0lSl-^-*"-7-73 0i:m2-»f-*'-7-7 3 2£ 

m&®8§2 ocomnmtmmx'&r, . stehw-ys. 
nz&mLtzm 1 -9--.-KV-7 3 0 ^Jtmi 2-^-^-7 
-7 3 2coi,vrii# i # i *#£*x^t g>fc-9--jj«y— he-f- 

$rjJ->"f-€> i 0 iz Ltz Z b Zftm k-t&. 
[0 04 7 3 01 3Ci>V^T, y7M/y'X^4 2, 4 
TJt«fl4 6. 4T«*l/yX?48. 8TJt»#l5 

6 . 8 Ti^i/yx 7 5 8 uHi 2 nmtmm b m LT 

*>-S.A^ SUStC^tTV^ANDEUgSOCO-ft^Ot 



(7) 



mWW 1 1 -357 4 



OR0R5 2£&«T:v*4. ZVtztb. 4TJti&f§4 6 

x-w. i ? 3 o^^^-yieyij^s^^^-^ 

fccO-ScA^m^^^h. 8TJtsRfs5 6(::J:.g>!il21^ 
-;i^?— 9 3 2<o><^— yfe^coa^N'^— yfcco— gc 
*WJ$ft&< t hfi-sf-E 3^^-yf-^c: 

i: #*T'# & . iStCSfl 1 -9--*"V-^ 3 0 Zcfr 
-o tzm^zli. m 2 -9--^v- ? 3 2 cO^tBT-^- stV 

[00 4 83 ±t£cr>mm.&miz$>'7xii. 

- 9 J$ £H Uli&CiS h -9-- rffv- 7 tfj/ ^ - 
LTV^V^ S^N-^-Vffi^iJtfOl t'-y hSrJl&RfiH 

[0049] mz.i2-V-#~?—7<7)miiiJ*?— yaffil 

r 1 0 1 0 1 0 1 0 j fc*fU a^N'^-^ie^jt UT 

r 1 0 1 0 1 0 1 0 j 

TOO 1 0 1 0 1 0 j 

r 1 0 0 0 1 0 1 0 j 

r 1 0 1 000 1 0 j 

riOlOlOOOj 

[oo50] ttziMicommmmit. m i y-#-?-9 
Rism 2 nr—ipv—ton* - ywmzmmth 

ytLX4T;*9—yt8T;s9-y$:mizt&l>coX' 

fo->tzt>K z mit^m* h 9 o y 9 mm^>j ^—y<n 
m^h^tx'h^x^x^zt<,±h-hhA,x'hh. m 

x*mmxm£ft~? x v \* *^ v 7 h ^1 r s-jbv vtir- 

[00 5 1] 

[ »$!*>3&S ] JSLhWH t T # «fc a C*S6^fc J; ft. 

a. ^-xy)s-Mztmx^h*r-tf'?-?$:&-mt 
■t h z t t= x ~o x s -9--^- 9 tmtux'Z o 
^tsrosyaauc j; -y ? ^ec: -t 

*'fioZttfX*%&. 

[0052] tte-y— #7l'-Mzm.V-X\'>&-t-#-? 
-9*%mt-?hZki,z£ 9 

• 7^ 'J -r * J: fcifcHftMS* T £> , HH 
S£-5-;t&.r£:#T"£. -ftti^TiOiSWJK^-y 

F&mmbfflw&mR-tz z t vx-z h . 



[02] *miimmzti&m&7 : * z9mw<7)7v v 
9m 

[03 ] jK7 

[04] H2<0-9"— #A*7y-9m&<7)7u»/9m 

[05] m4<vv-7i(*vy9®mnmftz^L*:9j 
Af-^-r- 

[H6] y--#-?-9t Lxm— 'tf-y&smLfctgt 
[07] 06(7)4 Ty^^-> r 1 0 j (ommxmcr>9>< 

[08] 06c5D|bJ— yx-^-vcT)— 
^0 

[09] me com— '■sf—y&^-m.fr&tfiiiiLx-r— 

O>y^0 

[010] tf-dfv-^ fc LTM5r&yN-^->S:iB»L 

[01 1 ] 01 0co4Tys'^-^ r 1 0 j t 8TA7- 
y r l 00 0 j cr>^ia^mcr)9 4 S^fA-b 
[01 2] 01 0<7)M ; Sr?.2VN'^->-S-^aiLT-tf-^" 

v9m 

[013] 01 0<7)^|>^-^-><y5Ut' ; ft.* > 5r^ait 
SS<y)7'n-y 9W 

[014] tfelWW-^-^fffffi^R^H 

i o ■.ms^Ti^y&w 

1 2 : XfyKW-^ 
14^7 F 

1 6 : ^Aa-^M-:? ( VCM) 

1 8 : y—#WM®8& 

2 0 : -9--xKV-7«aiEHS 

22 : ->r-x*;>yy9m8& 

2 3 : 

24 : MPU 

2 5 : -»f-*'3>-hC7-7 
2 6 : yf'/n 
2 8 : 

2 9 : -t-*'7I/-AW$g 

3 0 : gUHf-tfV— ? 
3 2 : ^2-9--d-"V-i7 

34^7 hs^v y yymm ( r f u^««> 

3 6 : fiXStSffi 
38 : ^^7>-^ 

4 0 : RS-FF 

4 2 : v-7 W : J*9 

A A ^ :Wilrt?-yfflm 

a Ah ■. m2'*9-ytmm 



(8) 



1 -3 574 



4 6. 46a, 46b:4 TJtIRS 

4 8. 4 8a, 4 8b:4Tlfl/y7^ 

50 : AND0S& 



5 2 : OR0g§ 

5 6 : 8TJtK^ 

5 8 : STgrnisisA? 



[91] 



(A) 



t 



si? 

t 



3 0 3'2 



[134] 

~E 3 



E.4 



2 8 



7^ 



CB) 



M ! i M I I 




: 4T : 4T : 4T : 4T : : IT • 4T : 4T ; 4T 




\ MPU 

V o- K 



CLK 



2 2 ^-«t?*»>>^®tt 









1 


(C) | j 










1 
j 












*- ! 4T : 4T : 4T : 4T 


8T 


8T : 



[02] 





'V 




1 4 







] 2^ SPM 



VCM 



E5H 



2 5 



^ES »- *v-?Sfl<re 



-2 0 



E 4 



*-#**:/*!3I» 1-2 2 
MPU -2 4 



mmw-i 1-357 4 



[03] 



2 8 



20 









-2 9 


— H 








-8 6 


3 0 

-r 


3 2 








2 8 


2 8 



Nl 



N2 



N3 



2 6 



Nn N«ax 



(A) 



[H5] 



<C> If— 



3 2 

5 ° i:f " H i t*" T * 



i 



OT 



-tfV-h L I 1 
f E4 ' !■ 



(E) 

fliaOT E5 



1 



J~L 



tH6] 



32 



(A) 

E 1 



(B) 




: 4T : 4T : 4T ; 4T ! 



[07] 



4T 



T : 



(A) CLK 
I TOT 



<B> 2T«^ 
(C> 4 TOT 
<D> 4T/^-> i 



juinnr 

-i-d-T 
Jtilr 



(10) 



ErBH* 1 1 -3 574 



ims] 



0 6<DB— s<9-><&^G&mLX*-tfv-?&ft&ttmttZV-#^~9&m®to<Z>7a,,>7% 



2T*^- 
E2 



4 4 b — 
#2'<*->*M«B 



4 4 aH 



2 0T»^ 



* 




4Ttt)K8 




8 






8 


1 j 1 

4 6b 



4 8a 



4 2 i/7hU^ 



4 6a 



4TJt«* 



2 0Tff« 



50 



AND 



fit E3 



[119] 



2m- 
warn* E2 • 



4 4 



4 4 a — 



1_ 



T7 



4 8^b 



4 8a 



_L_ 



4Tite» 



— p- 

4 8b 



4 8^a 



2 0TOT 



OR 



E3 



[Hi o] 



(a) 

E 1 



7! 



_n n_ 



8T ' «T 



(11) 



mm^i 1-3574 



[HI 1 ] 



St 0©4T'<*-:/ ri oj fc8T'<*-> U 0 0 0JO 
; 8T 



J 4T 



«r — 



jinnjinniuirL 
JijiJi_rL" 



(B) 2T«^ 

(C) 4T©-* 
CD) 1 
(B) 8m J~f 
(F) 8T^-> 1 



r 



[iai 2] 

2T«# 

tXCTtt^ E 2 a 



4 4b — 



4 4 a — 



V 


2 0T«# 

1 


yt— 


8Tlt«» 


8 


> 

5 S 


i v i 




,r » 


4T*ttt* 


8 


t 

2 0TflTf 



JO 



AND 



fft ES 



4 2 



1 0 1 

_^ 



[014] 





I_l 


i — j — 




1 0 4 

rn 


1 0 5 


r 



1 0 2 



1 0 2 



0 2 



4 >7*y 9 7 
I 0 1 

— rn 

l o 2 



(12) 



nmw-i 1-357 4 



[Bl 3] 



2 m 

omre e 2 1 



44b- 



4 4 e <— ». 



1 

7\ 



4 2 



2 0T## 



8T*t«S 



5 6 



i -rites 



2 0T4t^ 



OR 



^ E3 



